H NMR spectral studies, elemental analysis, AAS and magnetic susceptibility measurements.
INTRODUCTION
Oximes are becoming increasingly important as analytical, biochemical and antimicrobial reagents and, in addition, they have received much attention due to their use as liquid crystals and dyes. The oximes of various types, such as α-dioximes, α-keto oximes, amino oximes etc. generally form coloured soluble or very slightly soluble chelates with some transition metal salts, which can be used for different analitical purposes [1] [2] [3] [4] . In recent years, dioxime ligands and complexes have been extensively studied since these structural units are thought to be involved in a variety of biochemical and industrial processes 5, 6 . The stability of the vic-dioxime metal complex is due to the formation of hydrogen bonds between oximes with the release of one hydrogen atom per mole of oxime. As a result, two hydrogen atoms are released to the medium for each metal ion.
In a previous paper 7 , the formation of polymeric metal complexes with substituted bis(aminophenylglyoxime)methanes was studied. The number of new oxime ligands designed and synthesized has increased significantly and their structures have become interestingly complex [8] [9] [10] . In this paper, the synthesis and characterization of new dioxime ligands and their Co(II), Ni(II) and Cu(II) complexes are described.
EXPERIMENTAL SECTION

Materials and methods
All chemicals were purchased from Merck and Fluka, and used without further purification. 1 H NMR spectra of ligands were obtained by the Laboratories of the Scientific and Technical research Council of Turkey (TUBITAK). IR spectra were recorded in KBr pellets in the 4000-400 cm -1 region using a Perkin Elmer Spectrum BX FT-IR spectrometer. The elemental analyses of all complexes and ligands were obtained using a LECO CHNS 932 Analyzer. Metal contents were determined using a Perkin Elmer AA 800 spectrometer. The room temperature magnetic susceptibility measurements were made by a Sherwood Scientific MX1 Gouy Magnetic Susceptibility Balance.
Synthesis
The synthetic pathway of these new ligands are illustrated in Figure 1 . 4-Chloroacetylbiphenyl was synthesized according to the literature 11 from chloroacetyl chloride and biphenyl in the presence of AlCl 3 as catalyst in a Friedel-Crafts reaction. 4-Bipenylhidroxamyl chloride was prepared similar to method reported in the literature 11 . A quantity of 2.3 g (10 mmol) 4-chloroacetylbiphenyl was dissolved in 50 mL chloroform with cooling, then passing HCl gas into the solution for half an hour and then 1.5 mL (11 mmol) butyl nitrite was added dropwise to the mixture with stirring and passing HCl gas into the mixture. The mixture was left overnight at room temperature to form a precipitate. The precipitate was filtered and recrystallized from etherhexane (1:1). The crystallized product was filtered, washed with hexane and dried. 
RESULTS AND DISCUSSION
NMR Spectra: The structures of the starting compounds and dioximes were identified by a combination of elemental analyses, 1 H NMR and IR spectra. In the 1 H NMR spectra of the 4-bipenylhidroxamyl chloride, a singlet at δ= 13.69 ppm correspond to the =N-OH proton. 1 The structure of complexes are shown in Figure 2 and their colors, melting points, elemental analysis results are given in Table 2 and FT-IR data and magnetic measurement are given in Table 3 . The structure of complexes were characterised by IR, elemental analyses and magnetic measurements. Analitical data for complexes (Table 2 ) agree with proposed molecular formula. 1 H NMR spectra of these complexes could not be taken because of their very low solubility in organic solvents.
IR Spectra: The IR spectra of the free ligand were compared with those of the metal complexes in order to ascertain the bonding mode of the ligand to the metal ion in the complexes. The IR spectra of the HL showed very strong bands in the 1656 cm -1 , characteristic of the carbonyl stretching vibration. The former band has completely disappeared in the IR spectra of H 2 L. The stretching vibrations of -NH-in the ligands, observed at 3357-3371 cm -1 , remained unattected in all the complexes (3342-3401 cm -1 ) indicating that neither of the nitrogen atoms of ammine group are involved in chelating. In general, the complexes exhibited very similar IR features. This is indirect evidence that the complexes are of similar structures. As in the case of [M(HL (Table I) . 
